SUMMARY
The e f f e c t i v e n e s s of s t a b i l i z e r s , such as s u l f a m i c a c i d , i n r e t a r d i n g t h e o x i d a t i o n of t r i v a l e n t plutonium, i s i n f l u e n c e d by t h e t e m p e r a t u r e and by t h e c o n c e n t r a t i o n s of plutonium, n i t r i c a c i d , and n i t r o u s a c i d .
The r e l a t i v e importance of these f a c t o r s w a s s t u d i e d by u s i n g F e ( I 1 ) as a s t a n d -i n f o r P u ( I I 1 ) . The s t u d i e s w i t h i r o n showed t h a t many compounds t h a t c o n t a i n amine, amido, or imino groups a c t as s t a b i l i z e r s ; aminoguanidine s u l f a t e was as The course of the oxidation of Pu(II1) cannot be followed easily, so the study of the gassing problem was made with Fe(I1) instead of Pu(II1). Fe(I1) is a reasonably good "stand-in" f o r Pu(II1); the oxidation potential of the Fe(I1) -(111) couple is 0.77 volt while that of the Pu(II1) -(IV) couple is 0.97 volt. The stages of reaction observed during the oxidation of Fe(I1) closely parallel the stages observed during experiments made with Pu(II1).
Experimental Procedure
Fifty ml of elutriant (5.7M nitric acid and 0.3OM sulfamic acid) was placed in a 500-ml 3-neck flask which contained a stirrer and a thermometer. Solid ferrous sulfate which dissolved immediately was added, and the solution in the flask was slowly heated, at about 1°/min, in a water bath. Samples of the solution were taken when various temperatures were reached, and the residual concentrations of Fe(I1) were determined. The rate of gas evolution during the course of the reaction was estimated visually. The maximum temperature to which the solution could be heated before rapid reaction occurred was a useful The course of the oxidation reaction was followed by sampling the eluate at the times indicated and determining the valence states of the plutonium. The fractions of the total plutonium that were in each valence state were determined by spectrophotometric analyses. For a few samples, the analyses were confirmed by extracting the tetravalent plutonium with thenoyltrifluoroacetone, TTA; the rest of the plutonium was assumed to be in the trivalent state. The results obtained by the two analytical methods were essentially the same. was detected spectrophotometrically. 
